Sprague-Dawley rats infected with Mycoplasma arthritidis by tail vein inoculation develop extensive disseminated joint inflammation, frequently accompanied by conjunctivitis and anterior uveitis. The intraocular inflammation is apparently directed at mycoplasmas localized within the stroma of the ciliary body, which have been detected with monoclonal antibodies by indirect immunofluorescence. The monoclonal antibodies are directed against an antigenic determinant on the enzyme arginine deiminase isolated from M. arthritidis, but they do not react with the same enzyme derived from Mvcoplasma hominis. The antigen bound by the monoclonal antibodies can also be detected by immunofluorescence in M. arthritidis-infected tissue cultures and is not lost after glutaraldehyde fixation or paraffin-embedding procedures. The value in the application of monoclonal antibodies reactive with arginine deiminase lies in the fact that although this enzyme may be found in mycoplasmas and several other species of bacteria it is not a normal constituent of mammalian tissues.
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Mycoplasma arthritidis is commonly associated with the induction of a variety of pathogenic processes in rodents, primarily arthritis and to a lesser extent conjunctivitis and uveitis. Previous studies on the isolation of mycopolasmas from patients with rheumatoid arthritis, systemic lupus erythematosus, and Reiter's syndrome (3, 11, 12 ) demonstrate a continued interest in the pursuit of a possible relationship between mycoplasmas and the human arthritides. The contamination of tissue cultures by these ubiquitous microorganisms (1) is of concern to all who require living cells for their work. Preliminary identification procedures frequently used to determine the species of mycoplasma isolates consist primarily of serological assays designed to either inhibit growth or react with homogenized extracts. However, the antigenic relationships between species, for example M. arthritidis and M. hominis, demonstrated here, can lead to confusion in their specific identification, particularly if, as in this case, they share common metabolic characteristics (6, 7) . The methods used to produce specific antisera against mycoplasmas have in the past occasionally resulted in the concomitant production of antibody to growth medium components which adhere to the mycoplasma; the result being that the immune response may be generated against a combination of mycoplasma antigens and contaminating, highly antigenic media supplements. Subsequent absorption of the resultant antisera with complete culture medium will drastically reduce the antibody populations directed against media components, but their total elimination is difficult to attain and verify. The small quantities which remain have rarely given cause for concern, but with the advent of new and more sensitive serological techniques the possibility of misinterpreting results increases. The production of hybridomas which synthesize antibodies against specific mycoplasma antigens presents the opportunity to circumvent these problems. (15) . The pellet was suspended to a total of 2 ml in PBS, pH 7.5, sonicated in ice to produce a homogenate, and centrifuged at 10,000 x g for 30 min. Proteins from the supernatant were precipitated with saturated ammonium sulfate, added slowly while stirring at room temperature, to bring the final concentration of (NH4)2SO4 to 60%. Centrifugation at 40,000 x g for 30 min produced a pellet which was suspended and fractionated by Sephacryl-200, DEAEcellulose, phosphocellulose, and hydroxyapatite column chromatography. In each case, 100-,ul samples of the fractions collected were assayed for arginine deiminase activity by the colorimetric method of Barile and Schimke (2), modified for use in 96-well microplates (Linbro, Hamden, Conn.) as described below. Fractions containing arginine deiminase activity were pooled, concentrated, and dialyzed against the appropriate column buffer for 24 h at 4°C before proceeding to the next step. The final reactive fractions from the hydroxylapatite column were concentrated to 3 ml by Amicon YM-10 ultrafiltration and washed twice with two 10-ml volumes of 25 mM Tris buffer, pH 7.0, before being standardized by the Coomassie blue protein determination method (5) to contain 0.1 mg of protein per ml. A protein with a molecular weight similar to arginine deiminase by sodium dodecyl sulfate-gel electrophoresis was the major component of this preparation (Fig. 1) .
Animal inoculations. Four female Swiss Webster mice, 5 to 6 weeks old, were each given intramuscular and intraperitoneal injections of 25 ,ug of the enzyme emulsified in an equal volume of Freund complete adjuvant, a process which was repeated twice at weekly intervals. The mice were exsanguinated, and their spleens and lymph nodes were removed for lymphocyte fusion 5 days after the last injection. Serum from each mouse was assayed for relevant antibody content by the enzyme-linked immunosorbent assay (ELISA), using a solubilized extract of M. arthritidis as test antigen, and for the ability to neutralize the activity of arginine deiminase.
ELISA. ELISAs were performed in the manner described by Voller et al. (16) Hybridoma production. Pooled donor lymphocytes were fused to NS-1 mouse myeloma cells and seeded into 96-well microplates by the method described by Fazekas de St. Groth and Scheidigger (7) . Cells which survived a 3-week exposure to HAT medium and proliferated and produced anti-M. arthritidis antibody were transferred to 24-well plates where they were grown to confluence. The ELISA system, using a homogenate of M. arttlritidis as the solid-phase antigen, was used to detect appropriate antibody production. Cells (ATCC 27620) when assayed by ELISA. Culture supernatants were precipitated with 50% (NH4)2SO4. and the pellet was dialyzed and passed through a DEAE-Sephacel column to give an enriched murine immunoglobulin preparation which was concentrated to 1.0 mg of protein per ml and identified as Ma-1. The heavy-chain subclass of Ma-1 was determined to be immunoglobulin G2a (IgG2a) by immunodiffusion with specific antiheavy chain antibodies obtained from Litton Bionetics (Kensington, Md.).
SDS-polyacrylamide gel electrophoresis. The disk gel method described by Laemmli (10) was used, applying a 4 to 25% polyacrylamide gradient. Immunofluorescence studies of cultured cells. Vero cells intentionally infected with M. arthritidis were initially used to test the ability of the anti-arginine deiminase monoclonal antibodies to detect this microorganism. In every case, highly specific immunofluorescent labeling with low background was found with Ma-1, as illustrated by the infected and uninfected vero cells in Fig. 3 . As a positive control, murine anti-M. arthritidis serum was also tested on infected and uninfected cells and gave comparable affirmative results. Control studies utilizing an unrelated hybridoma and normal mouse serum were appropriately negative (not shown).
Immunofluorescence studies of rat ocular tissues. Since Ma-1 is a murine antibody, specificity problems could arise when it is assayed on murine tissues by indirect immunofluorescence. To circumvent this problem, an affinity-purified rabbit antibody directed against mouse IgG2a heavy-chain class was used as the second-phase sandwich serum to examine the ocular tissues of rats infected with M. arthritidis. Infected Sprague-Dawley rats develop a low incidence of acute conjunctivitis followed by anterior uveitis (Fig. 4) , which strongly resembles the disease process observed in mice (15) . Sections from the eyes of three of the four infected rats exhibited indications of an anterior inflammatory reaction consisting primarily of a polymorphonuclear neutrophil influx. Biopsies from these same eyes also bound Ma-1 and fluoresced brightly within the stroma of the ciliary process, particularly around the vasculature (Fig. 5) . Whole mouse anti-M. arthritidis serum gave much less indication of positive binding when tested with the specific anti-IgG2 sandwich serum. However, substitution with rabbit anti-mouse IgG considerably improved this reaction. Normal mouse serum and the immunoglobulin concentrate from a nonrelated hybridoma gave no indication of fluorescence. Equivalent sections from uninfected animals tested by this same procedure were all negative.
Properties of the antigen bound by Ma-1. The antigen recognized by Ma-I can be released from freshly harvested cells by freeze-thawing and sonication in buffered isotonic saline. Approximately one-third of this activity remained in the supernatant after centrifugation at 100,000 x g for 1 h, suggesting that the protein is only loosely membrane associated, if at all.
Further chromatographic analysis of the hydroxylapatite-fractionated arginine deiminase on an ECTEOLA-cellulose column produced a peak of arginine deiminase activity which coincided with the Ma-1 ELISA-positive peak. SDSpolyacrylamide gel electrophoresis of the enzyme reactive fractions gave a single band of 49,000 molecular weight (Fig. 6) These events may parallel those seen in humans in which immune cell concentration within the limbal region results from the lack of lymphatic drainage for intraocular tissues. Antigenic processing occurs at some distal site followed by the migration of sensitized leukocytes toward the source of stimulation and their accumulation in the circumcorneal tissues (13) .
Since M. arthritidis induces symptoms in mice and rats which are considered similar to those seen in rheumatoid arthritis and Reiter's disease, the detection of this pathogenic microorganism in other host tissues and its movement through or localization within various organs and tissues could prove of additional interest to those who use these animal models in the study of the multiple lesions associated with the arthritides. Although both M. arthritidis and M. homninis possess arginine deiminase, there is an obvious difference in either the relative activity or concentration of this enzyme in the strains studied here. Approximately two times more M. hominis protein homogenate was required to equal the apparent activity of the M. arthritidis homogenate when assayed by the procedures described. However, this observation does not appear to be supported by any great difference in their comparative rates of growth, which appear quite similar, although no thorough investigation of this phenomena was pursued. The obvious immunological preference of the Ma-1 monoclonal antibodies to bind to the arginine deiminase derived from M. arthritidis over that of an equally active quantity of the same enzyme obtained from M. hominis would argue that a high degree of species specificity has been demonstrated. Ma-1 showed no binding to the glycolytic, arthritogenic species M. pulmonis, a non-arginine utilizing mycoplasma, included as a negative control since it does not possess the enzyme arginine deiminase.
Longitudinal studies of the M. arthritidisinduced disease in rats are currently in progress, and attention will be focused on detecting the sites where M. arthritidis localizes and persists. Examination of related intraocular and intraarticular lesions at the electron microscope level should further our understanding of the reactions which occur in mycoplasma-induced disease processes.
